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Fig.2 Vector diagram of fundamental magnetic

motive force of star armature winding
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Fig.1 Schematic diagram of multi-phase star brushless excitation system
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Fig.3 Spatial distribution of magnetic motive force of

excitation winding under normal condition
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Fig.8 Simulation model of 6-phase brushless exciter
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Fig.9 Simulation model of external circuit of

6-phase brushless exciter
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Characteristic analysis of inter-turn short circuit fault of stator excitation winding in

nuclear power multi-phase star brushless exciter

HAO Liangliang',CAO Lei',XIONG Guodu®’, WANG Xiaoming’, DUAN Xianwen®,
WANG Nanhua’,QU Tianlong’, HE Peng’
(1. School of Electrical Engineering,Beijing Jiaotong University, Beijing 100044, China;
2. Yangjiang Nuclear Power Co.,Ltd., Yangjiang 529500, China;
3. Fujian Ningde Nuclear Power Co.,Ltd.,Ningde 352100, China;
4. China Nuclear Power Operation Co.,Ltd.,Shenzhen 518172, China;
5. Guangxi Fangchenggang Nuclear Power Co.,Ltd.,Fangchenggang 538000, China;
6. Daya Bay Nuclear Power Operations and Management Co.,Ltd.,Shenzhen 518124, China;

7. Liaoning Hongyanhe Nuclear Power Co.,Ltd.,Dalian 116001, China)
Abstract: Compared with the conventional three-phase windings, the connection mode of multi-phase star
armature windings is more complex and flexible. Taking the general 3n-phase(n=2,3,:--) P-pair-pole star
brushless exciter as the research object,the characteristics of harmonic current induced in stator excitation
winding are theoretically analyzed based on the magnetic field produced by stator and rotor windings and
their mutual induction. Taking a 6-phase star brushless exciter as an example,the characteristics of inter-
turn short circuit fault of stator excitation winding are analyzed according to the relative space position of
each branch winding of each phase and the relative space position of three-phase winding. Both the theo-
retical analysis and simulative results show that the excitation current of the 6-phase star brushless exciter
mainly contains DC component and 6 times harmonic component during normal operation, and another 3/4
and its multiples harmonic component appears after inter-turn short circuit fault of stator excitation winding
oceurs.
Key words: multi-phase star armature windings;star brushless exciter;inter-turn short circuit fault of excita-

tion winding;harmonic analysis
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Table Al Basic parameters of 6-phase star exciter

SR il

HE TR KW 20
HE kG LRIV 62.22
E TR FEIRIA 47.9
g, (re minh) 1000
HE AR Hz 133.33
LA 48

B oe Ay i 3
KB /mm 15

WX % 8

RA2 6 HERBRGHBL R

Table A2 Connecting mode of 6-phase star connected armature winding

U 1 -4’ 7' -4 7 10’ 13 -10
1
13 -16' 19’ -16 19 -22' 25’ 22
17 -20' 23 -20 23 —26’ 29’ —26
Vi
29 -32' 35 -32 35 -38' 41 -38
33 -36’ 39’ -36 39 —42' 45’ —42
W,
45 —48' 3 —-48 3 —6’ 9 —6
25 28 37 —-28 31 —34' 37’ -34
U,
37 —40' 43 -40 43 —46' 49’ -46
41 —44' 47’ 44 47 -2’ 5 -2
V,
5 -8 11 -8 11 -14' 17’ -14
9 -12' 15’ -12 15 -18’ 21 -18
W,

21 24 27" 24 27 30" 33 30
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